Synopsis
The national wildlife refuge visitor survey was conducted on 53 refuges across the National Wildlife Refuge System (Refuge System) to better understand visitor needs and experiences and to design programs and facilities that respond to those needs. A total of 14,832 visitors agreed to participate in the survey between July 2010 and November 2011. In all, 10,233 visitors completed the survey for a 71% response rate. This report provides a summary of visitor and trip characteristics; visitor opinions about refuges and their offerings; and visitor opinions about alternative transportation and climate change.
Visitor and Trip Characteristics
• More than half of visitors had been to multiple national wildlife refuges in the past year and had been multiple times to the refuge where they were contacted to participate in the survey.
• Visitors first learned or heard about refuges from friends and relatives, signs on the highway, people in the local community, and printed information from the refuge.
• More than half of visitors were nonlocal, living farther than 50 miles from the refuge they visited.
Nonlocal visitors stayed in the local community for an average of 4 days and the refuge was the primary destination of the trip for many of them. The refuge was also the primary destination of the trip for the majority of local visitors.
• Visitors relied on previous knowledge and signs on highways to find their way to refuges. Once on a refuge, visitors stayed an average of 5 hours during an 8-hour day.
• The top three activities in which visitors participated during the 12-month period before they were contacted were wildlife observation, bird watching, and photography. During visitors' most recent trip to the refuge, the three primary activities were wildlife observation, bird watching, and fishing.
• Visitors were predominantly U.S. citizens and were a mix of 58% male (with an average age of 54 years) and 42% female (with an average age of 52 years). Visitors, on average, reported they had a college or technical school education and a median income of $75,000-$99,000. Compared to the U.S. population, these visitors have higher education and income levels.
Visitor Opinions about Refuges
• At least 89% of visitors agreed they are satisfied with each of four key refuge offerings: services provided by employees or volunteers; recreational opportunities; refuge information and education; and the refuge's job of conserving fish, wildlife and their habitats.
• Visitors to the nine refuges in the study that charged a fee were satisfied with those fees, as 88% agreed that the opportunities and services were at least equal to the fee they paid and 82% felt the fee was about right. A small percentage of visitors felt the fee was too low or too high.
Visitor Opinions about Alternative Transportation
• More than half of visitors indicated they would be likely to use an offsite parking lot that provides trail access for walking/hiking onto the refuge, a boat that goes to different points on refuge waterways, and a bus or tram that runs during a special event.
Visitor Opinions about Climate Change
• Most visitors indicated they are personally concerned about climate-change effects on fish, wildlife and habitats. Just over half of visitors take actions to alleviate those effects and feel they stay wellinformed about the issue. Most visitors agreed that future generations will benefit if climate change effects on fish, wildlife and habitats are addressed; it is important to consider the economic costs and benefits to local communities when addressing these effects; and addressing these effects can improve our quality of life.
Introduction
The National Wildlife Refuge System, established in 1903 and managed by the U.S. Fish and Wildlife Service (Service), is the leading network of protected lands and waters in the world dedicated to the conservation of fish, wildlife and their habitats. There are 556 national wildlife refuges (refuges) and 38 wetland management districts nationwide, including possessions and territories in the Pacific and Caribbean, encompassing more than 150 million acres. The mission of the Refuge System is to "administer a national network of lands and waters for the conservation, management and, where appropriate, restoration of the fish, wildlife, and plant resources and their habitats within the United States for the benefit of present and future generations of Americans." Part of achieving this mission is the goal "to foster understanding and instill appreciation of fish, wildlife, and plants, and their conservation, by providing the public with safe, high-quality, and compatible wildlife-dependent public use" (Clark, 2001) . The Refuge System attracts nearly 45 million visitors annually, including 25 million people per year to observe and photograph wildlife, over 9 million to hunt and fish, and more than 10 million to participate in educational and interpretation programs (U.S. Fish and Wildlife Service, 2007) . Understanding visitors and characterizing their experiences on refuges are critical elements of managing these lands and meeting the goals of the Refuge System.
The Service contracted with the U.S. Geological Survey (USGS) to conduct a national survey of visitors regarding their experiences on refuges. The survey was conducted to better understand visitor needs and experiences and to design programs and facilities that respond to those needs. The survey results will inform Service performance planning, budget, and communications goals. Results will also inform Comprehensive Conservation Plan (CCPs), Visitor Services, and Transportation Planning processes. The summary results reported herein are based on surveying at 53 participating refuges during 2010/2011 and are available at http://pubs.usgs.gov/ds/685/ as part of USGS Data Series 685 (Sexton and others, 2012 (Sexton and others, 2011) .
Methods

Selecting Participating Refuges
The national wildlife refuge visitor survey was conducted from July 2010 to November 2011 on 53 refuges across the Refuge System (table 1; see also fig. 2 ). Based on the Refuge System's 2008 Refuge Annual Performance Plan (RAPP; U.S. Fish and Wildlife Service, 2011, written commun.) , 192 refuges with a minimum annual visitation of 25,000 were considered for inclusion, because that number represents the median visitation across the Refuge System and the minimum visitation necessary to ensure that the surveying would be logistically feasible onsite. Visitation to these 192 refuges represents 88% of total visitation to all refuges in the Refuge System. We selected 35 refuges using a cluster random sampling approach, because the population of visitors to the Refuge System is divided into clusters (that is, refuges). Additionally, 18 refuges were selected by Service Regional Offices to respond to priority planning needs.
Developing the Survey Instrument
Researchers with the USGS developed the survey in consultation with the Service Headquarters Office, managers, planners, and visitor-services professionals. The survey was peer-reviewed by academic and government researchers and was further pre-tested with eight Refuge System Friends Group representatives, one from each region, to ensure readability and overall clarity. The survey and associated methodology were approved by the Office of Management and Budget (OMB control #: 1018-0145; expiration date: 6/30/2013). 
Contacting Visitors
Each participating refuge followed a common sampling protocol. Refuge staff identified two separate 15-day sampling periods and one or more locations that best reflected the diversity of use and specific visitation patterns at each refuge. Sampling periods and locations were identified by refuge staff and submitted to USGS via an internal website that included a customized mapping tool. A standardized sampling schedule (that included eight randomly selected sampling shifts during each of the two sampling periods) was created for all refuges. Sampling shifts were three-to five-hour randomly selected time bands that were stratified across AM (beginning before noon) and PM (beginning after noon) hours, as well as weekends and weekdays. Any necessary customizations were made to the standardized schedules (in coordination with refuge staff) to accommodate each refuge's patterns of visitation and facility logistics (for example, visitor center days and hours of operation) and any unforeseen environmental conditions (for example, bad weather or flooding).
Twenty visitors (18 years or older) per sampling shift were systematically selected, for a total of 320 willing participants per refuge-160 per sampling period-to ensure an adequate sample of completed surveys. When necessary, shifts were moved, added, or extended to alleviate logistical limitations (for example, weather or low visitation at a particular site) in an effort to reach target numbers. Refuge staff and/or volunteers (survey recruiters) contacted visitors on-site using a standard protocol provided by USGS to ensure a diverse sample. Instructions included contacting visitors across the entire sampling shift (for example, every n th visitor for dense visitation, as often as possible for sparse visitation), and only one person per group. Visitors were informed of the survey effort, given a token incentive (for example, a small magnet or a temporary tattoo), and asked to participate. Willing participants provided their name, mailing address, and preference for language (English or Spanish) and survey mode (mail or online). Survey recruiters also were instructed to record any refusals and then proceed with the sampling protocol.
Visitors were mailed a postcard within 10 days of the initial on-site contact thanking them for agreeing to participate in the survey and inviting them to complete the survey online. Those visitors choosing not to complete the survey online were sent a paper copy a week later. Two additional contacts were made by mail during the next seven weeks following a modified Tailored Design Method (Dillman, 2007) : (1) a reminder postcard one week after the first survey, and (2) a second paper survey two weeks after the reminder postcard. Each mailing included instructions for completing the survey online and a postage-paid envelope for returning the paper version of the survey. Those visitors indicating a preference for Spanish were sent Spanish versions of all correspondence (including the survey). Finally, a short survey of six questions was sent to nonrespondents four weeks after the second survey mailing to determine any differences between respondents and nonrespondents. Online survey data were exported and paper survey data were entered using a standardized survey codebook and data entry procedure. All survey data were analyzed using SPSS v.18 1 statistical analysis software.
Interpreting the Results
A total of 14,832 visitors agreed to participate in the survey after being contacted at participating refuges between July 2010 and November 2011. In all, 10,233 visitors completed the survey for a 71% response rate. According to Babbie (2010) , a response rate of 70% or greater is very good. Half of the respondents completed the survey online and half completed a paper survey. Chi squared, t-test, and effectsize analyses revealed no statistically significant differences (at p ≤ .05 and eta, phi, or Cramer's V ≥ .1) between aggregated responses from visitors to the 35 randomly selected and 18 other refuges on any of the measured variables; therefore, data from all 53 refuges were combined into one dataset for reporting these results. This combined data set was then proportionately weighted to account for the variation in sample size and the 2011 annual visitation of each refuge (U.S. Fish and Wildlife Service, 2011, written commun.) . The number of completed surveys (sample size) from visitors to each refuge ranged from 85 to 276. This variation in sample size is attributable to each refuge's ability to contact the targeted 320 visitors and the response rate for each refuge. Additionally, a nonresponse-bias check was conducted to detect differences in responses between visitors who completed the survey and those who did not. Using Chi squared analysis, we compared responses to six questions sent to visitors who did not respond to the full survey (nonrespondents) to the responses of visitors who completed the full survey. We found no statistically significant differences (at p ≤ .05 and phi or Cramer's V ≥ .1) between respondents and nonrespondents on any of the variables measured.
Limitations
Two important limitations exist for this study: first, only refuges with at least 25,000 annual visitors based on the 2008 RAPP (U.S. Fish and Wildlife Service, 2011, written comm.) were considered for selection, so not all refuges in the Refuge System were included in the sample population. Second, refuges were sampled on randomly selected days during two separate 15-day periods that were selected by refuge staff. Guidance was given to refuge staff to choose sampling periods that best represented the diversity of visitors at their refuge over the course of a year. This design encouraged sampling to occur when sufficient numbers of visitors were onsite to achieve sampling targets. However, there are spatial and temporal limitations to this method; consequently, not all visitors over the course of the year had an equal chance of selection.
In light of these limitations, we explored the extent to which sampling across the Refuge System encompassed the seasons of the year and different refuge activities (hunting, fishing, wildlife observation, photography, interpretation and environmental education). Refuges were sampled during all seasons: 42% of refuges were sampled in summer, 66% in fall, 21% in winter and 56% in spring. During summer, refuges from all regions were sampled, while fall included 7 of the 8 regions, winter included 5 regions, and spring included 7 regions. Refuges and regions occurring in more northern latitudes were better represented during the spring, summer and fall months when visitation is not limited by ice/snow/harsh conditions. Additionally, all refuges sampled visitors in 2 different seasons except for 8 refuges, which sampled visitors during 1 season (5 refuges sampled visitors in summer only and 3 in fall only). In terms of activities, all sampled refuges that provide fishing, wildlife observation, photography, interpretation and environmental education had survey responses from visitors who had participated in those activities in the 12-month period before they were contacted. Only one of the sampled refuges that provide hunting opportunities (Stewart B. McKinney NWR) did not have survey responses from hunters. Based on the RAPP (U.S. Fish and Wildlife Service, 2011, written commun.) , this activity represents less than 0.2% of the total visitation to Stewart B. McKinney NWR. Though these analyses show a diversity of visitors across seasons and activities in the sample, results may not apply to visitors to refuges during all times of the year, to visitors who did not visit the survey locations, or to refuges that did not participate in the survey. 
Survey Results
Visitor and Trip Characteristics
Familiarity with the National Wildlife Refuge System
While we did not ask visitors to identify the mission of the National Wildlife Refuge System or the U.S. Fish and Wildlife Service, visitors to refuges reported that before participating in the survey, they were aware of the role of the U.S. Fish and Wildlife Service in managing national wildlife refuges (86%) and that the Refuge System has the mission of conserving, managing, and restoring fish, wildlife, plants and their habitat (90%). Positive responses to these questions concerning the management and mission of the Refuge System do not indicate the degree to which these visitors understand the day-to-day management practices of refuges, only that visitors feel they have a basic knowledge of who manages refuges and why. Many visitors feel that refuges provide a unique recreation experience (86%), compared to other public lands; however, reasons why visitors find refuges unique are varied and may not directly correspond to their understanding of the mission of the Refuge System. Most visitors had been to at least two national wildlife refuges in the past year (61%), with an average of 5 visits to refuges other than the one where they were contacted during that time. Some of these visits may have been repeat visits to the same refuge.
Visiting Refuges
Most visitors (59%) went to the same refuge multiple times during the 12-month period before they were contacted to participate in this survey, whereas some (39%) had visited only once. Repeat visitors went to the refuge where they were contacted an average of 14 times during that same 12-month period. Visitors used refuges during only one season (53%), during multiple seasons (26%), and year-round (21%). Most visitors first learned or heard about refuges from friends/relatives (50%), signs on the highway (28%), people in the local community (19%), and refuge printed information (16%; fig. 1 ).
Some visitors (42%) indicated they lived in the local area (within 50 miles of a refuge), whereas 58% were nonlocal visitors. Local visitors traveled an average of 22 miles to get to the refuge where they were contacted, while nonlocal visitors traveled an average of 440 miles. Figure 2 shows the median distance traveled by visitors to each participating refuge. As dot size increases, the number of miles travelled increases. Thirty-one refuges had more local visitors than nonlocal visitors (as indicated by the smallest dot); 22 refuges had more nonlocal visitors than local visitors (as indicated by the three larger dots). For most local and nonlocal visitors, refuges were the primary purpose or sole destination of their trip (78% and 40%, respectively; table 2). Nonlocal visitors stayed in the local area for 4 days, on average. Key information sources used by visitors to find their way to refuges include previous knowledge (53%) and signs on highways (45%; fig. 3 ). Visitors spent an average of 5 hours at refuges during one day there (a day visit is assumed to be 8 hours). However, the most frequently reported length of visit during one day was actually 8 hours (35%). The key modes of transportation used by visitors to travel around refuges were private vehicle (79%) and walking/hiking (25%; fig. 4 ). Most visitors traveled to refuges as part of a group (65%), travelling primarily with family and friends (table 3). Visitors participated in a variety of refuge activities during the12-month period before they were contacted (fig. 5) ; the top three activities reported were wildlife observation (60%), bird watching (49%), and photography (44%). The top three activities visitors reported as their primary reason for their most recent visit included wildlife observation (18%), bird watching (16%), and fishing (15%; fig. 6 ). Refuge visitor centers were used by 64% of visitors to the 46 refuges surveyed that have visitor centers mostly to view the exhibits (80%), stop to use the facilities (for example, get water, use the restroom; 69%), ask information of staff/volunteers (65%), and visit the gift shop/bookstore (65%; fig. 7 ). Not every refuge with a visitor center had all of these offerings.
Visitor Characteristics
Nearly all (98%) visitors indicated that they were citizens or permanent residents of the United States. Only visitors 18 years or older were sampled. Visitors were a mix of 58% male with an average age of 54 years and 42% female with an average age of 52 years. Visitors, on average, reported they had 15 years of formal education (college or technical school). The median level of income was $75,000-$99,000 (table  4) . In comparison, the 2006 National Survey of Fishing, Hunting and Wildlife-Associated Recreation found that participants in wildlife watching and hunting on public land were 55% male and 45% female with an average age of 46 years, an average level of education of 14 years (associate degree or two years of college), and a median income of $50,000-$74,999 (Harris, 2011, written comm.) . Compared to the 2006 U.S. population, these 2006 survey participants were more likely to be male, older, and have higher education and income levels (U.S. Department of the Interior and U.S. Department of Commerce, 2007). Visitors' overall satisfaction with the services, facilities, and recreational opportunities provided at refuges were as follows ( fig. 8 ):
• 91% were satisfied with the recreational activities and opportunities, • 89% were satisfied with the information and education about the refuge and its resources, • 91% were satisfied with the services provided by employees or volunteers, and • 91% were satisfied with the refuge's job of conserving fish, wildlife and their habitats. 
EXPLANATION
Entrance fees are charged at 39 refuges in the Refuge System (U.S. Fish and Wildlife Service, 2011, written commun.) , and generally range from $2-$5 per person for daily use. Seventy-six percent of visitors indicated that they paid a fee to enter one of the 9 surveyed refuges that charged an entrance fee. Of those, 88% agreed that the opportunities and services were at least equal to the fee they paid; 82% felt the fee was about right, whereas 14% felt that the fee was too low, and 4% felt it was too high ( fig. 9 ).
Figure 9.
Opinions about fees at refuges that charge an entrance fee (for those visitors who indicated they paid a fee, n = 2,467). (Martilla and James, 1977; Tarrant and Smith, 2002) . Results for the attributes of interest are segmented into one of four quadrants (modified for this national study):
Importance/Satisfaction Ratings
Comparing the importance and satisfaction ratings for visitor services provided by refuges can help to identify how well the services are meeting visitor expectations. The importance-performance framework presented in this section is a tool that includes the importance of an attribute to visitors in relation to their satisfaction with that attribute. Drawn from marketing research, this tool has been applied to outdoor recreation and visitation settings
• Keep Up the Good Work = high importance/high satisfaction;
• Concentrate Here = high importance/low satisfaction;
• Low Priority = low importance/low satisfaction; and • Look Closer = low importance/high satisfaction. (Vaske and others, 1996; Bruyere and others, 2002; Wade and Eagles, 2003) , and certain services or recreational opportunities may be more or less important for different segments of the visitor population. For example, hunters may place more importance on hunting opportunities and amenities such as blinds, while school group leaders may place more importance on educational/informational displays than would other visitors.
Graphically plotting visitors' importance and satisfaction ratings for different services, facilities, and recreational opportunities provides a simple and intuitive visualization of these survey measures. However, this tool is not without its drawbacks. One is the potential for variation among visitors regarding their expectations and levels of importance
Figures 10-12 depict visitors' importance-satisfaction results for refuge services and facilities, recreational opportunities, and transportation-related features at all participating refuges, respectively. All services and facilities at refuges fell in the "Keep Up the Good Work" quadrant ( fig. 10) . Figure 10 . Importance-satisfaction ratings of services and facilities provided at refuges.
All recreational opportunities at refuges fell in the "Keep Up the Good Work" quadrant for those who participated in those activities during the 12-month period before they were contacted ( fig. 11 ). Importance ratings were lower for those who did not participate in hunting and fishing activities during the 12-month period before they were contacted (mean importance score = 2.28 and 2.69, respectively). Figure 11 . Importance-satisfaction ratings of recreational opportunities provided at refuges for visitors participating in those activities.
All transportation-related features at refuges fell in the "Keep Up the Good Work" quadrant. (fig. 12 ).
Figure 12. Importance-satisfaction ratings of transportation-related features at refuges. Of the six Refuge System-wide alternative transportation options listed on the survey, the majority of visitors were likely to use the following options at national wildlife refuges in the future ( fig. 13 ):
Visitor Opinions about National Wildlife Refuge System Topics
• an offsite parking lot that provides trail access for walking/hiking onto the refuge;
• a boat that goes to different points on refuge waterways; and • a bus/tram that runs during a special event.
The majority of visitors were not likely to use a bus/tram that takes passengers to different points on refuges (such as the visitor center) or a bike share program on refuges in the future ( fig. 13 ). (Leiserowitz, Maibach, and RoserRenouf, 2008) and from literature on climate change message frames (for example, Nisbet, 2009 Factors that influence how individuals think about climate change include their basic beliefs, levels of involvement, policy preferences, and behaviors related to this topic. Results presented below provide baseline information on visitors' levels of involvement with the topic of climate change related to fish, wildlife and their habitats. The majority of visitors agreed with the following statements ( fig. 14) :
• "I am personally concerned about the effects of climate change;"
• "I stay well-informed about the effects of climate change;" and • "I take actions to alleviate the effects of climate change." Figure 14 . Visitors' personal involvement with climate change related to fish, wildlife and their habitats (n ≥ 9,596). 
EXPLANATION
These results are most useful when coupled with responses to belief statements about the effects of climate change on fish, wildlife and their habitats, because such beliefs may be used to develop message frames (or ways to communicate) about climate change with a broad coalition of visitors. Framing sciencebased findings will not alter the overall message, but places the issue in a context in which different audience groupings can relate. The need to mitigate impacts of climate change on refuges could be framed as a quality of life issue (for example, preserving the ability to enjoy fish, wildlife, and their habitat) or an economic issue (for example, maintaining tourist revenues, supporting economic growth through new jobs/technology).
The majority of visitors believed the following regarding climate change related to fish, wildlife and their habitats ( fig. 15 ):
• "Future generations will benefit if we address climate change effects;"
• "It is important to consider the economic costs and benefits to local communities when addressing climate change effects;" and • "We can improve our quality of life if we address the effects of climate change."
The majority of visitors did not believe "There has been too much emphasis on the catastrophic effects of climate change."
Such information suggests that certain beliefs resonate with a greater number of visitors than other beliefs do. This information is important to note because nearly half of visitors (46%) indicated that their experience would be enhanced if refuges provided information about how visitors could help address the effects of climate change on fish, wildlife, and their habitats. Framing the information in a way that resonates most with visitors may result in a more engaged public who support strategies aimed at alleviating climate change pressures. (Carver and Caudill, 2007) .
Surveyed visitors were asked to "record the amount that you and other members of your group with whom you shared expenses (for example, other family members, traveling companions) spent in the local 50-mile area during your most recent visit to this Refuge." This detailed spending information can be used to construct refuge-level visitor spending profiles for the visitor activities captured during the two sampling timeframes at each refuge. Once constructed, the visitor expenditure profiles can be used to estimate the economic importance of refuge-visitor activities to local communities or to analyze the economic impact of proposed refuge-management alternatives. Construction of the detailed visitor spending profiles is beyond the scope of the survey summary statistics presented in this report. These profiles will be completed as part of follow-up studies.
Conclusion
These results provide a summary of trip characteristics and experiences of refuge visitors based on a surveying effort conducted on 53 national wildlife refuges during 2010-2011. These data will be used to inform decision-making efforts related to the Refuge System, such as CCPs, field station visitor services evaluations and step-down plans, and transportation planning and management. Specifically, these results can be used to support national-level visitor-services standards on how to welcome and orient visitors, provide quality wildlife-dependent recreation, and evaluate education and interpretation programs. Results will also be used for analyzing long-term facility planning to enhance access to refuges and for the Service's national climate change strategy.
These results are available http://pubs.usgs.gov/ds/685/ as USGS Data Series 685 (Sexton and others, 2012) ; the 53 individual refuge results are available at http://pubs.usgs.gov/ds/643/ as USGS Data Series 643 (Sexton and others, 2011) . For additional information about this project, contact the USGS researchers at national_visitor_survey@usgs.gov or 970.226.9205.
